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Fatal Occupational Injuries Due to Electric Shock,

® ® ®
Virginia

Fatal occupational injuries due to
electric shock cause many years of
potential working-life lost. To deter-
mine the characteristics of these in-
juries and deaths in Virginia, death
certificates, worker’s compensation
files, and medical examiner’s re-
cords were reviewed.!

For the years 1977-1985, 196
work-related - electrical fatalities
were identified for a mean rate of
0.9/100,000 workers per year. Death
certificates identified 186, worker’s
compensation files identified 95, and
85 were included in both systems.
Sixty-five percent of these deaths oc-
curred between May and September
each year. The median age at death
was 29 years, and all but one of the
decedents was male. Death rates
were highest for male workers in
utility companies (10.0/100,000),
mining (6.8/100,000), and construc-
tion industries (4.3/100,000), but
these high risk groups accounted for
only 56% of the deaths. Most of
these deaths resulted from power
line contact (52%) and machine or
tool usage or repair (18%). Only two
of 101 workers who died within six
hours of injury and had blood alco-
hol concentration tested were legally
intoxicated.

Analysis of both electrical injuries
and deaths was done with comput-
erized worker’s compensation files
for the years 1980-1985. Of the 341
workers who sustained injury during
these years and reported this injury,
72 were listed as deaths (crude fatal-
ity ratio = 21%). Utility workers had
the highest fatality ratio (75%), four-
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times greater than the fatality ratio
for other workers (18%, relative risk
= 4.1 [95% confidence interval 3.8,
5.2]). The circumstances of injury
were known for 315 workers (92%),

and the majority of injuries were re-
lated to machines or tools (53%).

Reported by Jacob E. Jones, M.D.,
former Assistant State Epidemiolo-
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gist (currently Hanover Health Dis-
trict Director), with assistance from
Jim Sutton with the Industrial Com-
mission of Virginia, and Wayne
Huffner and David Wiecking, M.D.,
Office of the Virginia Chief Medical
Examiner.

Comment: Nationally, electric shock
injuries are responsible for approxi-
mately 1000 deaths per year. In Vir-
ginia, about two thirds of fatal elec-
tric shock injuries occur at the
workplace and occupational fatality
reports to the Occupational Safety
Division, Virginia Department of
Labor and Industry, in 1983 and
1984 ranked electrical fatalities as

the second leading cause of occupa-
tional death in Virginia. The Na-
tional Institute for Occupational
Safety and Health (NIOSH) has de-
termined that there are five primary
causes of fatal occupational electric
shock injuries. These include direct
physical contact between the worker
and energized lines, contact of a ve-
hicular boom with energized power-
lines, contact of other equipment
with energized powerlines, direct
contact of the worker with energized
equipment or conductors, and im-
properly installed or broken equip-
ment.2 Precautions to be used
around powerlines are stipulated in
the Virginia Occupational Safety and
Health Standards, which are en-

forced by the Virginia Occupational
Safety and Health Program in the
Virginia Department of Labor and
Industry. This study, however, em-
phasizes the need for safety educa-

tion on the job for all workers, not |

just those at high risk. Furthermore,
every electrical injury or death

. should be considered a preventable

event.
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Recommendations of the Immunization Practices Advisory Committee (ACIP) of the

U.S. Public Health Service

Use of BCG Vaccines in the Control of Tuberculosis

Since 1979, when the:last Immu-
nization Practices Advisory Commit-
tee (ACIP) statement on vaccination
with Bacillus of Calmette and
Guérin (BCG*) was published, addi-
tional data have been published on
the epidemiology of tuberculosis
(TB) in the United States and on the
efficacy of childhood BCG vaccines.
As a result, ACIP and the Advisory
Commiittee for Elimination of Tuber-
culosis have issued the following ed-
ucational update on BCG vaccines.t

Immunization with BCG vaccine
lowers the risk of serious complica-
tions of primary TB in children (/-
4). However, BCG vaccination
should be considered only for chil-
dren with negative tuberculin skin
tests who fall into the following cat-
egories: 1) those who cannot be
placed on isoniazid preventive ther-
apy but who have continuous expo-
sure to persons with active disease;
2) those with continuous exposure to
patients with organisms resistant to
isoniazid and rifampin; or 3) those
belonging to groups with exception-
ally high annual rates of new infec-
tion (i.e., >1% per year).

BCG vaccination is no longer rec-
ommended for health-care workers
or other adults at high risk for ac-
quiring TB infection. In addition,

*QOfficial name: BCG Vaccine.
tReplaces previous recommendation on
BCG vaccines (MMWR 1979;28:241-4).

2

BCG should not be given to persons
who are immunocompromised, in-
cluding those with human immuno-
deficiency virus (HIV) infection.
Introduction
Transmission and Pathogenesis of TB
TB is a bacterial disecase caused
by organisms of the Mycobacterium
tuberculosis complex (i.e., M. tuber-
culosis, M. bovis, M. africanum). It
is transmitted primarily by airborne
droplets; infection occurs when sus-
ceptible persons inhale infectious
droplets producted by the exhala-
tions of persons with respiratory

tract TB. The risk for infection is
directly related to duration and in-
tensity of exposure to air contami-
nated with these droplets. TB infec-
tion usually begins in the lungs and
spreads to the hilar lymph nodes,
then to the blood stream. Thus, dis-
ease can occur in any organ of the
body. Most infected persons react to
the purified protein derivative (PPD)
tuberculin skin test, and 5%-40%
will develop clinically apparent TB.
Infection is more likely to progress
to clinical disease in the presence of
certain risk factors, including
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younger and older ages, male sex,
infection within the past 2 years,
leanness, and suppression of cell-
mediated immunity.

TB can be presumptively diag-
nosed if acid-fast bacilli are found in
sputum, body fluids, or tissue or if at
least two of three other conditions
are met: 1) symptoms are compatible
with TB; 2) chest radiograph is ab-
normal or abnormalities are found
on physical examination; or 3) reac-
tion to the tuberculin skin test is
positive. Definitive diagnosis re-
quires isolation and identification of
organisms of the M. tuberculosis
complex from a clinical specimen.
Diagnosis of extrapulmonary TB is
more difficult because it requires tis-
sue biopsies or.body fluids (e.g., spi-
nal fluid) that usually contain only a
few organisms.

Epidemiology of TB in the
United States
TB in the United States has de-

- clined approximately 6% per year

since nationwide reporting began in
1953. However, in 1986, the morbid-
ity rate for TB increased slightly to
9.4/100,000, a rate 82% lower than
that for 1953 but 1.1% higher than
the 1985 rate. A total of 22,768 cases
were reported (5), and approxi-
mately 80% were pulmonary dis-
ease.

Untreated TB is fatal in up to 50%
of cases. However, chemotherapy
has helped reduce the case-mortality
rate 94% since 1953. In 1984, the
most recent year for which final mor-
tality data are available, 1729 deaths
were attributed to TB, representing
a mortality rate of 0.7/100,000 popu-
lation.

Prevalence of TB infection and
disease varies for different segments
of the population. Disease rates are
twice as high in males as in females
and increase sharply with age in both
sexes and all races. Groups at high
risk for TB include most racial/eth-
nic minorities, immigrants from
countries with a high prevalence of
TB,. the homéless population, close
contacts of persons with pulmonary
TB, and persons with HIV infection.
In 1986, 62% of all TB cases oc-
curred in racial/ethnic minorities,
and over 20% of all cases were in
foreign-born persons (5). Although
the prevalence of active TB in the
homeless population is difficuit to
assess, surveillance of selected clin-
ics and shelters showed infection

Epidemiology Bulletin

rates between 1.6% and 6.8% (6).

Based on 1985 data from U.S. health

departments, 29% of close contacts

of TB patients were infected at the

time the patients were diagnosed (7).

In addition, the estimated risk for

active TB in persons with sympto-

matic HIV infection is 100-200 times
greater than that of persons in the
general population (8). Persons with

asymptomatic HIV infection and M.

tuberculosis infection may have an

equally high risk for developing clin-
ical disease.

In 1985, the 1261 cases of TB in
children <15 years of age accounted
for 5.7% of cases in all age groups.
Eighty percent of these were among
racial/ethnic minorities (9). One
fourth (315) of all childhood cases
were extrapulmonary; of these, 41
cases were meningeal, and 17 were
miliary. Childhood cases of TB men-
ingitis and miliary TB remained sta-
ble between 1981 and 1985, averag-
ing 55 cases annually.

In the past, TB was regarded as an
occupational hazard for health-care
workers, who had higher rates of
infection and disease than persons of
the same age groups in the general
population. Although these rates
have decreased over time, persons
who work with high-risk patients or
in high-prevalence communities still
may be at risk for new infection,
defined as conversion from a nega-
tive to a positive tuberculin skin test
(10-18). However, in recent studies,
which found increased conversion
rates among health-care personnel,
rates were highest in health-care
workers who did not have patient
contact (10, 11), suggesting that:con-
version resulted from community-
acquired infection with M. tubercu-
losis: or exposure to nontuberculous
mycobacteria rather than from oc-
cupational exposure. ‘
Control of TB

There are four general strategies
for controlling TB:

1. The most important and univer-
sally applied- strategy is the early
identification and treatment of
persons with infectious TB. This
strategy not only" cures the af-
fected person but also renders the
patient noncontagious within a
few weeks. Thus, case-finding
and treatment programs have
both clinical and public health
benefits (19).

2. Identifying and treating persons

with noncontagious TB (such as
extrapulmonary disease, primary
pulmonary disease in children,
bacteriologically unconfirmed
pulmonary disease, and tubercu-
lous infection) can prevent infec-
tious cases (20). Therapy to pre-
vent progression of infection to
clinical disease is particularly
useful in countries, such as the
United States, where the risk of
new infection is low.

3. Use of ventilation and ultraviolet
lights will decontaminate air con-
taining infectious droplet nuclei.
Because sites of potential trans-
mission of tubercle bacilli are nu-
merous and difficult to identify in
advance, this strategy is used rou-
tinely only where the risk of
transmission is. known to be ex-
ceptionally high. Some of these
areas-include mycobacteriology
laboratories, sputum induction
cubicles, chest clinic waiting ar-
eas, and selected shelters for the
homeless. To be effective, venti-
lation systems and ultraviolet
lights must be properly main-
‘tained. ‘

4. In the United States, BCG vacci-
nation is recommended only for
uninfected : children who are at
unavoidable risk of exposure to
TB and for whom other methods
of prevention and control have
failed or are not feasible.

BCG Vaccines
BCG was derived from a strain of

M. bovis attenuated through years of
serial passage in culture by Calmette
and Guérin at the Pasteur Institute
in Lille, France. It was first admin-
istered. to humans in 1921. Many
BCG vaccines are available world-
wide; all are derived from the origi-
nal strain but vary in cultural char-
acteristics and in ability to induce
sensitization to tuberculin. BCG
vaccines vary because of genetic
changes in the bacterial strains and
because of differences in techniques
of production, in methods and routes
of vaccine administration, and in
characteristics “of the populations
and. environments in  which BCG
vaccines have been studied.

- Production standards for BCG

vaccines, set by the Food and Drug

Administration, specify that they be

freeze-dried products containing live

bacteria from a documented strain of

BCG. The strain must demonstrate

Continued to page 4
3



Continued from page 3

various specified characteristics of
safety and potency in animals and
induce tuberculin sensitivity in
guinea pigs and humans. The vac-
cines currently available in the
United States have been evaluated
only for their ability to induce a de-
layed hypersensitivity state.

Vaccine Efficacy Studies

BCG vaccines vary substantially
in efficacy. Different preparations of
liquid BCG used in controlled com-
munity trials conducted before 1955
gave estimated efficacies ranging
from —56% and 80% (21). In 1969, a
large controlled trial was begun in
Madras (Chingleput) in south India
to estimate the efficacy of two
strains of freeze-dried BCG vaccine
at two different doses. After 15 years
of follow-up, the risk of sputum-pos-
itive pulmonary TB in persons vac-
cinated with BCG was not lower
than that in persons given placebo
(22).

Although randomized controlled
trials are the most reliable method
for assessing vaccine efficacy, less
precise estimates can be obtained
more quickly and less expensively
by observational studies (case-con-
trol, historical cohort, and cross-
sectional studies) in areas where
vaccination is performed at birth.

Data from such studies show that the
incidence of tuberculous meningitis
and miliary TB is 529%-100% lower
and that the incidence of pulmonary
TB is 2%-80% lower in vaccinated
children <15 years of age than in
unvaccinated controls (1-4,23,24).
However, because vaccination is not
allocated randomly in observational
studies, disproportionate exposure
to TB may distort the estimates of
vaccine efficacy.

Side Effects and Adverse Reactions

BCQG rarely causes serious compli-
cations. Side effects vary by vaccine
strain; they also vary for the same
strain over time. Side effects occur
in - 1%-10% of vaccinated persons
and usually include severe or pro-
longed ulceration at the vaccination
site, lymphadenitis, and lupus vul-
garis. The risk of side effects is
greater with more potent vaccines.
Some vaccine strains have caused
osteomyelitis in one case per million
doses administered. Disseminated
BCG infection and death have oc-
curred in one to 10 cases per 10
million doses administered, although
this problem is restricted almost ex-
clusively to persons with impaired
immunity.

Data on adverse reactions may
pertain to the vaccines licensed in
the United States. The reported fre-
quency of complications has varied,
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depending in part on the intensity of
the surveillance effort.

In persons with tuberculous infec-
tions, the response to BCG vaccine
is accelerated. This accelerated re-
sponse is generally characterized by
the appearance of induration >5 mm
in diameter within 24—-48 hours after
vaccination, formation of a pustule
within 5-7 days, and scab formation
and healing in 10-15 days (25). The
normal response to BCG vaccine be-
gins 2-3 weeks after vaccination.
Scar formation and healing occur
within 3 months.

Interpretation of Tuberculin Test
Following BCG Vaccination

The size of tuberculin skin test
reactions caused by BCG vaccina-
tion (i.e., postvaccination sensitiv-
ity) varies by strain and dose of vac-
cine, age and nutritional status at
vaccination, number of years since
vaccination, and frequency of tuber-
culin testing. Mean size of skin test
reactions in BCG-vaccinated chil-
dren range from 3 mm to 19 mm (26—
35). The presence or size of postvac-
cination tuberculin skin test reac-
tions does not reliably predict the
degree of protection afforded by
BCG (36).

After BCG vaccination, it is usu-
ally not possible to distinguish be-
tween a tuberculin skin test reaction
caused by virulent mycobacterial in-
fection or by vaccination itself (37).
Therefore, TB should be included in
the differential diagnosis of any TB-
like illness, especially if the person
has been recently exposed to a per-
son with infectious TB or received
BCG several years before being tu-
berculin tested (38).

General guidelines exist for inter-
preting tuberculin skin test reactions
in BCG vaccine recipients. The
probability that a skin test reaction
results from exposure to M. tuber-
culosis increases 1) as the size of the
reaction increases, 2) when the pa-
tient is a contact of a person with
TB, especially if that person has in-
fected others, 3) when there is a
family history of TB or when the
patient’s country of origin has a high
TB prevalence, and. 4) as the length
of time between vaccination and tu-
berculin testing increases (38). For
example, a positive skin test (>10
mm) usually can be attributed to M.
tuberculosis infection if the vacci-
nated person is in a group at high
risk for TB or has known exposure
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to a person with infectious TB. How-
ever, in vaccinated persons who do
not belong to groups at high risk for
infection and have no known expo-
sure, a positive skin test reaction
probably does not indicate recent in-
fection with M. tuberculosis.
General Recommendations

In the United States, the general
population is at low risk for acquir-
ing tuberculous infection. Further-
more, TB can be controlled success-
fully in most high-risk groups by
modern methods of case detection,
chemotherapy, and preventive ther-
apy. In most population groups, pre-
vention of TB is most reliably ac-
complished by periodic Mantoux
testing with PPD tuberculin for high-
risk children and adults and with ad-
ministration of preventive therapy to
those whose skin test reactions con-
vert from negative to positive. Pre-
ventive chemotherapy should also
be given to tuberculin-positive per-
sons who are contacts of persons
with infectious TB and to other high-
risk tuberculin-positive persons (39).
Therefore, a BCG vaccination policy
for the entire population is not indi-
cated. However, BCG vaccination
may contribute to TB control in se-
lected population groups. For exam-
ple, it may benefit uninfected chil-
dren who are at high risk for
continuous or repeated exposure to
infectious persons who remain un-
detected or untreated.
Recommended Vaccine Recipients

Exposed tuberculin skin-test-neg-
ative infants and children. BCG vac-
cination is strongly recommended
for infants and children with nega-
tive tuberculin skin tests who 1) are
at high risk of intimate and pro-
longed exposure to persistently un-
treated or ineffectively treated pa-
tients with infectious pulmonary TB,
cannot be removed from the source
of exposure, and cannot be placed
on long-term preventive therapy, or
2) are continuously exposed to per-
sons with TB who have bacilli resis-
tant to isoniazid and rifampin.

Groups with an excessive rate of
new infections. BCG vaccination is
also recommended for tuberculin-
negative infants and children in
groups in which the rate of new in-
fections exceeds 1% per year (40)
and for whom the usual surveillance
and treatment programs have been
attempted but are not operationally
feasible. These groups include per-
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sons without regular access to health
care, those for whom usual health
care is culturally or socially unac-
ceptable, or groups who have dem-
onstrated an inability to effectively
use existing accessible care.
Discontinued Recommendation for
Health-Care Workers

In the past, BCG vaccine was rec-
ommended for health-care workers,
who as a group experienced high
rates of new infection. However,
BCG is no longer recommended for
this group. Instead, health-care
workers should be protected by ade-
quate surveillance by periodic tuber-
culin skin testing (41) and isoniazid
preventive therapy for all skin-test-
positive health-care workers who are
at high risk for developing disease.
These persons include recent skin
test converters and workers who are
close contacts of TB patients or
those who have medical conditions
such as diabetes, renal failure, or
immunosuppression associated with
therapy or disease (39). In addition,
hospital infection control measures,
especially the prompt identification
and implementation of precautions
for patients with suspected TB, will
help reduce the risk of TB transmis-
sion to health-care workers (42).
Vaccine Availability

Two BCG vaccine strains licensed
in the United States are available.
The Glaxo strain is available from
Quad Pharmaceuticals, Inc., Indian-
apolis. The Tice strain is available
from Bionetics Research, Inc. Chi-
cago, or Antigen Supply House,
Northridge, California.

Vaccine Dose and Administration

BCG should be reserved for per-
sons whose skin test is negative to 5
tuberculin units of PPD tuberculin.
The Glaxo strain is administered in-
tradermally and the Tice strain per-
cutaneously. Vaccination should be
administered only by the route indi-
cated in the package labeling and
only in the suggested dose.

Infants <30 days old should re-
ceive one half the usual dose. If the
indications for vaccination persist,
they should receive a full dose at 1
year of age.

Freeze-dried vaccine should be re-
constituted, protected from expo-
sure to light, refrigerated when not
in use, and used within 8 hours.
Contraindications to Use

BCG should not be given to per-
sons 1) whose immunologic respon-

ses are impaired because of congen-
ital immunodeficiency, HIV
infection, leukemia, lymphoma, or
generalized malignancy or 2) whose
immunologic responses have been
suppressed by steroids, alkylating
agents, antimetabolites, or radiation.

BCG vaccine should be adminis-
tered with caution to persons in
groups at high risk for HIV infec-
tion. An AIDS patient was reported
to have developed disseminated M.
bovis disease after vaccination with
BCG (43). Three infants with symp-

tomatic HIV infection were reported
to have developed BCG adenitis af-
ter vaccination (44); however, dis-
seminated BCG disease has not been
reported in persons with asympto-
matic HIV infection.

Theoretically, persons with
asymptomatic HIV infection may be
at greater risk for complications
from BCG vaccine, but data are in-
conclusive regarding this elevated
risk. The World Health Organization
has recommended that in popula-
tions where the risk of tuberculosis
is high, HIV-infected children who
are asymptomatic should. receive
BCG vaccine at birth or as soon as
possible thereafter. BCG vaccine
should not be given to children with
symptomatic HIV infection (45). In
populations where the risk of TB is
low, BCG vaccine should be with-
held from persons known or sus-
pected to be infected with HIV (45).
The latter recommendation would
apply to most populations 'in the
United States for whom BCG might
be considered.

Continued to page 6
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Use in Pregnancy

Although harmful effects of BCG

on the fetus have not been observed,
women snould avoid vaccination
during pregnancy.

Surveillance

All suspected adverse reactions to

BCG should be reported to the man-
ufacturer and to the Office of Biol-
ogics Research, Center for Biologics
Evaluation and Research, Food and

Drug Administration,

Bethesda,

Maryland. These reactions occa-
sionally occur >1 year after vacci-
nation.
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Cases of selected notifiable diseases, Virginia, for the period November 1, through November 30, 1988.

State Regions
Total to Date Mean This Month
Disease This Last 5 Year
Month | Month | 1987 1988 | To Date IN.-W.| N. |[S.W.| C. | E.
Measles 20 34 1 220 23 0 0| 20 0 0
Mumps 2 15 80 136 45 0 0 0 2 0
Pertussis 2 0 52 23 36 2 0 0 0 0
Rubella 0 0 1 11 1 0 0 0 0 0
Meningitis—Aseptic ‘ 45 43 262 194 298 | 13 | 15 2 7 8
*Bacterial 24 23 158 163 207 1 4 4 2| 13
Hepatitis A (Infectious) 15 33 221 341 147 1 4 0 4 6
B (Serum) 33 34 405 306 475 1 4 3 9 | 16
Non-A, Non-B 6 10 44 73 72 0 0 0 0 6
Salmonellosis 129 310 1717 1645 1449 | 14 | 36 | 23 | 25 | 31
Shigellosis 39 56 213 433 157 4 4 4115 | 12
Campylobacter Infections 87 105 589 665 589 | 16 { 20 | 13 | 11 | 27
Tuberculosis 39 31 397 372 397 4 | 12 3 7113
Syphilis (Primary & Secondary) 36 46 297 399 363 0 5 3124 4
Gonorrhea 1014 1318 13332 | 12957 | 17320 | — | — | — | — | —
Rocky Mountain Spotted Fever 0 3 21 18 41 0 0 0 0
Rabies in Animals 30 24 340 338 297 7 6 5 6
{ Meningococcal Infections 8 3 67 54 65 1 1 2 1
' Influenza 15 19 1270 2478 1686 0 0 0 2
Toxic Shock Syndrome 0 0 1 1 6 0 0 0 0
Reye Syndrome 0 0 0 0 3 0 0 0 0
Legionellosis 1 1 11 11 22 0 0 0 1
Kawasaki’s Disease 1 1 25 13 25 0 0 0 1
Acquired Immunodeficiency
Syndrome 31 26 225 345 — 4 8 0| 10 9

Counties Reporting Animal Rabies: Albemarle 1 raccoon; Amelia 1 bat, 1 skunk; Arlington 1 raccoon; Augusta 1
raccoon; Botetourt 1 skunk; Chesapeake 1 bat; Chesterfield 1 bat, 2 raccoons; Clarke 1 fox; Craig 1 skunk; Fairfax 1
raccoon; Fauquier 1 skunk; Frederick 1 raccoon; Henry 1 horse; James City 1 raccoon, 1 skunk; Lancaster 1 fox, 1
skunk; Loudoun 3 raccoons, 1 skunk; Richmond City 1 raccoon; Rockbridge 1 skunk; Warren 1 raccoon; Washington
2 skunks, Williamsburg 1 raccoon.

Occupational Illnesses: Asbestosis 29; Carpal Tunnel Syndrome 2; Loss of Hearing 17; Mesothelioma 1; Occupational
Asthma 1; Pneumoconioses 27; Poisoning-Metal 1.

*other than meningococcal
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